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THE HIGE-SPEED EBINKEL HRE 70 MAIL AIRPLANE*

3y Ernst Helnkel

In compliance with the reguest of the WGL I am pleased
to speak today on the subject of high-speed alrcraft.

Greater flying speed 1s one of the most pressing probdb-
lems in commercial alirplane design, since 1lts sole advantage
over other vehicles of transportation lles in its speed,

Aerodynamically superior high-speed alrplanes have the
advantage over the usual commerclal alirplanes of the same
horsepower in that the mlleage within a stated time, with
the same personnel, the same fuel consumption, engine de-
preciation and servicing 1s consliderably greater.

The first attempts of modern high-speed mail alrplsne
design were made by Lockheed in the United States in 1928.

The high-wing "Air-Express" had a speed of 258 km/h
(160.3 m.p.h.) with a full load of 1736 kg (3,825 1b.) and
410 hp. The following year 1ts speed wase increased to 269
km/h (167 m.p.h.). The use of an N.A.C.A. cowling and other
re§inements raised it to 282 km/h (175.2 m.p.h.). (See table
I.

In 1931 the Lockheed "Vega" reached 288 km/h (179
m.p.h.) with 2,143 kg (4,725 1b.) and 420 hp. The low-wing
"Sirius" with a full load of 2,360 kg (5,203 1b.) and 420
bp. reached a speed of 280 km/h (174 m.p.h.).

Lockheed's next monoplane, the "Orion", of 1931, had
a top speed of 358 km/h (222.56 m.p.h.) at 2,140 m (7,020
ft.) with 500 hp. and 2,360 kg (5,203 1b.) full load; end
a speed of 345 Im/h (214.4 m.p.h.) near ground level.

Two other firms, the Consolidated and the Northrop
also appeared on the field, but they have been unable to
equal the performance of the lLockheed "Orion'".

*“Schnellpostflugzeug He 70." 2.F.M., December 28, 1933,
pPp. 669-6%76,
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The German experiments with high-speed mail airplanes
began in 1930, The first two exahples bduilt in 1931, by
two airplane companies had a top speed of 220 km/h (136.7
m.p.h.) and 266 km/h (158.4 m.p.h.) and were wholly out-
classed by the American speeds. XEven the use of more pow-
erful engines did not remedy this, In fact, the Jump of
the United States over the other countrles seemed at first
so great as to ralge .doubts about the truthfulness of the
glven performances. In a statement of the DVL of October
1931 on the greater speed of transport and mail alrplanes,
1t was sald that the high speed of the American mail alr-
Planes could not be solely due to greater power per unit
arda, but that thoy also must be better acrodynamically.

..s1 .- A convohiont criterion of comparison for the aerody-

namig quality of high-speed alrcraft of about even .dimen-

.slons and used for about the same purpose 18 the high-=speesd

index Lt i
Y
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The maximum speed V 1is no direct criterlon for the
aerodynamlc quality, because it 1s also possible to railse
the, speed by increasing the wing power N/F (fig. 1).

In the graphical representation of the top speed of
different alrplanes versus wing power a comparison of the
high-speed flgures ls equally possible.

Thus we find:

1) That up to. the end of 1932 the high speed, as well
as the high-speed index of the German transport
airplanes were not very favorable; they ranged

around V = 200 km/h (126 m.p.h.) and gl = 15;
w

2) That the speed of the American airplanes ranged at
285 ¥m/b (177 m.p.h.) and éﬂ-= 21.8 to 25.8;
. Ow
3) That the best high-epeed mail airplane, the Lock-
heed "Orion" with 345 km/h (214.4 m.p.h.) at sea

Tovel and -2 = 6.6 was far superior.

Cw
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-ise "Part' of tals 358 kam (222.5 m. p.h.) ‘speed of the. "Oripn“
_e8dr75000 £t. was due algo to its 1ower drag as a relult of
ﬂhaJrutrlctahIé'ianding gear. ""j_ . . ".ﬁ—
RINZa .t : )

nidn °Dutiug the first negotiations wlih the ‘R, V.M. and tha
Lufthansa in 1931, a top spesd of 350 km/h (165.3 m.p.h.)
was considered desirable, dbut sudbsequently a top, speed of
330.km/n.- (19858 m, b H.Y - and & SOmmegcial speed of 266 km/h
(154 7 m.p.h.) tad ddcided npon1 . np e et
_in %he airplane t6’ bo conqttuoﬂéd by 46 ‘wan tq form.an, ig-
termedigté link, so da to ochtdé any riaks.j The regult .of
thdse nogotiations ‘was ‘the’ ord t{‘Tdbgudry 12. 1932, ta. ge-

~and. bulld theé ‘He 66 with a g;araﬂtoad top .8peed of 285

km 'n Q??T ‘#,p MY and ‘a SSmmeFci'El spaed of | 238 km/ﬁ (147.9
m.p.h

* The deslgn Had prégreased very- datisfactérily. when the
"Swissair" .ordered ‘the Lothood "0rion"." Thie fach made 1t
inperative to - tTYJto”eduaI ‘and,. Lf poqsible. even, .to exceead
the performarces of ﬁhe Imeribans._ I sdbmitted - Facts :to
the Secrébary of State‘ Mr;: Miléh, who' wasg thpn Direoton of
the Lyifthersa, end: reguestqu pq;q}sainn “to" modify the. design
of the Hé 65 so eS'to'insure macH. ﬂigher spepd. . He ' .. .
promptly concurred, and ‘a pbnth 1ater. Jnly 1932, we nero.
able to gubmlt the dodign for the now designgted. He 70 (fig.
2). The ‘guaranteed’ pdrfuvrmances were 314 kx'h (195 m.p.h.)
top speed -and 288-%¥a/h (179 m.p.h »+) .commercial speed. It.
was also agreed %o’%po the same cabin dimonsions. wing load-
ing and landing' spept - ap ‘the Americans and to postpone Am-
provements uwhtil latPr. The principal thing was to be high
speed. CRURE A .o -

- - \..; Taorrve . . - B . .

The. minimﬂm fuﬂblage oross ‘section of n oommercial
airplane. 1s that needed for the cabin which, in the.pres-
ent case, wasitoe” house a brew—of 2, 5 padsengers apd bag-, 5
gago. DR ETT I L _ .

-z e . e -!_..- P

i,
b—l.

The. drag of* thia‘fuselage togothpr with tno wing must
be so0 much 1dwéi as”tha portion -of_ the wing hid ia the fu-,ﬁ
selage ‘is: gnéutér. ~THe 'wing porﬁions 1¥ing in' thg fuselago
muet;: of ‘coanfse; not &1 stird’ thq cabin’ ppace._theroby nqqgg-
sitating:;nlafger’fuaolage crosé sootioh.

Pt ot .

.’,'l_.nl.'-- .
“;The chiosexn oéntilevor loﬂ-wing desiin fillod the r.:--
quirement of minimum total drag with most £ :
fuselage section as cabin., This low-wing type 1s unlike
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thgt iof Junkers .(Patent No.' 310 619). It 18 aerodynamical-
lj-ﬁhtber for the fuselage section does not egual the usable
cgbin -’ croes section plus the frontal area of wing structure,
but -1t only equals the usable cabin cross section; the spars
are mounted appropriately without reduclng the usable cabin
gpace. ,

Interferencs drag can be effectively lowered by sult-
able flllets.. But the lowest drag 1¢ obtalned by so mount-
ing the wings as '‘to insure low interforence drag ovon with-
out tho use of'flllets. For this reason tho wings were at-
tached to the fuselage 80 that the upper slde of the wing
and the fuselage wall formed a very obtuse angle. The wing
omerges from’ the ' fuaelage with a prorounced anhedral which
gradually changes inhto dihedral;- so that ample lateral sta-
bility 1s assured. .

The chosen wing loadin was, similar to the American
high-speed airplanes, 91 kg/m?® (18.54 1b./sq. ft.). which
evidently was aatisfactory, for it 1s still being used. To
simplify the désign, save welght and assure high speed we
first omitted the wing flaps. The first tests showed the
de 70 to have very satisfactory landing characterlstics;
the landing epeed was 104 km/h (64.6 m.p.h.) with maximum
load, according to the DVL test data. But subsequently we
installed flaps so as to be able to nse small landing fields.
The maln purpose of the flaps was to spoll the gliding angle
and through 1t to shorten the long taxl run. We declded on
a small flap without any slot but with unusually large set-
ting angle (70°). It increased the maximum 1ift coefficient
75 percent and spoiled the L/D 90 percent. In a comparative
test of slot and -flap the cg max was even increased 84.5
percent, but the L/D became only 62 percent poorer. A split
flap which was also tried lowered the L/D 70 percent.

A further advantage when not using slots is that all
linkages and supports can be housed within the wing, 1i.se.,.
be made much more solld without increesing the drag. The
success of the wing flap is best proved by the distance
which the airplane needs from levelling off at 20 m (65.6
ft.) height to pull up. The best figures according to the
DVL measurements on the He 70 are 860 m (2822 ft,) without
flaps and 410 m (134656 ft.) with flaps. Another surprising
fact is that the cp of the alrplane scarcely changes
while operating the flape, so thet a setting of the stabi-
lizer 18 superfluous,
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: One particular aim in the design of the Ho 70 was the
‘best: possible poler with a great © a,muz/"ir 'nﬂ.h xratio.

fIHe Belection of the plan form, aepecf ‘ratyo; etd., re- .
quires more than the purely aerodyq!mfc"bonﬂitione on' the
winig,. It 18 clear, that plan forme “With diminlshing aspect
r&tic '‘and fullness are statically mdre'bfbpitiowe. require

~E¥é4s profile thicknose and wing gdigm-. and “tEws become -ins
directly better asrodynamicelly éIQO Affef elaborate.: ¥nw~
vestigations.a 1:6 aspect ratilo. yee'found €0 be bedt- for-¢
the.plan. form-of a high-speed mall uf;plane. -Because:of-
décreasing-damping in roll and’ tbe geoﬁetricallr—lncreaenf
ing mban wing thickmess it was. ﬁeq!ded no& to makb thé fuil-

“hees of the plan form less than 1#/4. L ' .

These rgquirements (aspect ratio 1:6, fullneee n:4)
for a 36,56 mw® {(392.9 sq. £t. total area wore met with an
elliptic plan form of 14.8 m: fib 56 ft.) span as large, and
3,14 m (10,3 f%.), maximum chord as small axis., A simple
trapegoldal wing would have been altogether unsuitable on
account of the necessary space for the retracted whesls. "4

" smaller aspect:.ratio was unaetisfactory. becauee the neces-
sary fuselage length 1ncreasea .a§ the mean geoﬂetric wing
chord beconies greater:and, the fullness of the pIan form be-
comes.loas.  To.makerithg- fuselago 1ongor and at the same
time to assure an acceptable ground angle’ ‘of the wing would

_either result in a very high retractable landing gear or in
an unduly great wing- incidence relative to the real fuse-
lage axis, aslde. from:ihe _greater fueelege ieight Tesulting
frou the greater wipng: momenta about the lateral axls of the
girplano: and the:longer. fuealage. The thickness of the wing
at 1ts jJuncture with .the fuselage is8 17.5 percent of the
chord. We took especial care to obtain high torsional
estiffness and ample security against oscillations, which is
alwaye .a diffigult prdhlem in cantilever-wing designs. The
percentage -profile thickness tapered conslderably toward
"the wing ‘tips.. -The .cambar wgs fitted at each point to the
corresponding wing thickneee, although the determination of
the camber 1tself was effected nathematically, as well as
the polars and the moment gurvee.

‘No - wind-tunnel teets were made before the He 70 was
- completad, :To- inprowe the, fineness of the lines which was
not quite accurately khown, wotld have entailed t60 many
~and very precise studies, aside from the fact- that in our
‘ caso ‘1 would; not, haye obviated a convereion of the data
"to therantuamradrplana conditione.

e g

. . . . ..
J' et LA S
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Our method of calculation was based upon measurements
from every known wind tunnel, with the change 1n profile
drag with surface roughness and Reynolds Number between one
tundnel and the other and the He 70 carefully allowed for.
Even the data in the N.A.C.A. compressed-alr tunnel would
have to be converted first, because of the not inconsider-
able change 1in drag. Such factors play, of course, no role
in airplanes with the hitherto usual high drag because of

-%he smallness of the changes 1lnvolved, MNoreover, thers
unually exlst several contradictory inaccuraclies between
model’ test and ailrplane which have nothing to do with the
pro?iia._so that the omitted profile, calculation 1s not
AYory mdBi missed, But for high-speeﬂ alrplanes such as the
He 70 this 18 very important,

AN V- R aurprising fact howevér. 18 that several model
tasi& que ‘after the airplane’ had béen built, revealed a

=pr:§tica11y perfaot accord with the previously computed air
loads. )

The total drag. coefficient obtainad during these tests
on a complete model was only half as high as that of the
Lockheed "Altalr" according to the dats given in N.A.C.4.
Technical Note No. 456. The "Altair". is,as we know, simi-
lar to the "Orlomn". R

The improvement obtdined is centéiqu not attributable
to the lower parasite drag alomne, since in the "Altair“ -
with landlng gear retracted ~ this drag is only ‘a part of
the total  drag. It 1s rather also due to the profile drag
coefficlient of the wings c,p. which had been kept to a
minimuﬁ on the He 70,

"o obtain the speed ‘of 377 km/h (234.3 m.p.h.) the
-whole deslign -of the He 70 was executed with the greatest
care in 811 detalls, and all parasite drag avolded wherever
possible (fig. 3). (See table I11.)

A comparison with the American express airplanes re-
veals the He 70 to be superior in speed, amd that this su-
Perlority is due to 1ts aesrodynamic quality as expressed in
the high-speed index T/cy = 52.8, and not to nigher wing
power (fig. 4).

T The-fuaelage is spindle-shaped. The power plante with
their cowlings have besn etreamlined wherever possible; the
cantllever control surfaces are elliptic in plan form.
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The retraction of landing gear, tall whesl and radla-
tor resulted 1in a 35 to 40 km/h (21.7 to 34.9 mi.[hr.)
higher speed. The use of sethylene glycol for engine cool-
ing made 1t possible to reduce the frontal and cooling sur-
face of the otherwise convential radlator to one third,
aside from a welght saving of 50 kg (110 1b.). The radia—
tor - already very small -~ was slung below the fuselage so
that 1t could be retracted when necessary., The bottom of
the o1l tank partitioned off from the tank proper, was used
for cooling, the o0il circulation between sump and oil cool-
er being maintained by means of & wing pump. It insured an
80 C cooling despite the comparatively small coolling sur-
face.

Lastly, the winge, fuselage and control surfaces were
shell-plated and flush-riveted. 4ll fittings, door knobs,
and foot steps are inset and the windows mounted flush.

The realization of an merodynamic favoradble wing de-~
slgn, especially at the points where the wing meets the fu-
selage, presented a very difficult feat. It was deemed
best to build the wing of wood, and to use two epars, so .
that tho retractable wheoels fitted in between the spars.’
The continuous spars extend into two box-shaped recesses
of the fuselage where they are bolted to the main frames.

The flanges of the box spars are of pine with sﬁruqe
outside plies, the webs are laminated birch. The Tibe are
of spruce, and the allaron support ribs are boxes.

Despite the two-spar dBsign, the wing 1s completely
covered with plywood, except for the space required for the
landing gear and for the mounting of the tank between the .
gpars.

The stress analyels was made for a truss of two spars
coupled with the torgque tube which forms the covering. Each
wing loading may be divided into a bending load applied.in
the elastic axls and stressing both spars quite uniformly
in bending, and a torque. The latter 1s absorbed exclusive-
1y by the torque tube on the outer wing portion, whereas in
the center section the torque is also taken up by bending
of the spars.

The accuracy of the strees analysfs was checked on the
finlehed wing by means of load tests up to the safe 0
load case. The agreement between the experimental and the

s
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mathematical data was close. The obtalned wing torslon of
2.79 was sufficlently small. The flanges of the deeply
cambered spars were of laminated fir, The fear of internal
initial stresses in these spar flanges set up during manu-
facture were removed by experiments, Another difficulty

wgs the determination of. the safe stresses in the curved

spar flanges and in the wed supporting the spars at these
points but. the problem was successfully solved by destruction.
tests on fwo epars of 6.5 m (21.33 ft.) length. It was '
’ound that permissible edge estresses on the convex side of ~
thq éompresuion flange were almost equal to the ultimaté”
bending stress of a straight spar of the same dimensioné
wheroas on the concave side only the pure compression
strength of the wood was reached.

L

“In vigw of the hizh gliding speed 1t was very imporw,
taxi' to have the critical speed:of the airplane at which
filutter or buffeting o6ccurs, high enough.

"by virtue of the continuous wing covering the toreilon-
al stiffnees of the wing 1s quite high., But to prevent any
eventual flutter dve to unbalanced allerons, the alleron
massg about the hinge axis was completely balanced. Subse-
guent’ experiments with test wedgee revealed for the most
unfavorable conditions a critical speed of 700 km/h (436

m.p.h.), which assured ample security in any steep glide.

The fuselage is of duralumin (681 2ZB) in monocoque de-
glgn with frame bulkhcads and longltudinel channel sections,
thus insuring commodious and nnobstructed compartments
(fig. 5). The longerons, bulkheads and stiffeners are open
channel sections. The cabin extends ovér four main dulk-
heads, which are interrupted at the flanges for the stiff-
eners. All channels within this range ‘of the cabin are
riveted to the skian, The fuselage terminatee 1n a system
of longitudinal channels, resting on circular bulkheade and
rivetod to the skin, The bulkheads themselves are not con-
nected to tho skin. ) '

The shell of the fuselage 1s not resistant to buckling
but, since the skln between flanges and longitudinal chan-
nels are supporting, the amount of buckling under high
stresses is permiselble. Only at a few points near the
maln fittings for the wing we used thick snell plates to
transmit locel stresses.

The problem of fuselage size was twofold, since the
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produced as well as the pormissitlo atruihaa aro ‘not deter-
minabie except by actual: axperiment .

The necessary strength-data-on.'curved, stiffened
plates with skin alone not resiatant -to- buckling were ob—_
tained from compressive, bendi&s and 'torsion tests on cyl-
indricel shells, in conjunction wifh destruction tests on
a finighed fuselage end. ... The »gccuracy of -tle stress dis-:
tribution due to the windqu and -doors was checked 1in de- -
gtruction tests of a speclally:bullt fuselage. In order to
Ye’ able to apply the actual bending moments and cross '
stresses at the model the missing fuselage end was supple-
mented by a steel tude gyramld .and- the engine mount by an
auxiliary structure..: It.supported the required ultimate
ldoads of: horizontal. tail surfate.:load, vertical tall sur-
face load and theilr, superpositions. and three-point landing
without failure. In the.loed ease:. three-point landing
%#ith 10 percent overload,. the fusélage finally failed in
the fleld of the maximum crose force between the main bulk-
heads. The reinforced main plate back of the pilot's door
buckled, and the suppor.t.channels on the left side were
crushed.

And now a few words about the structural detalls which
will show that evergthing has been done to make the He 70
not only a fast, but also a safe- and comfortable transport
alrplanse.,. . c e L

The pilot sits in -the mlddle: of the fuselage and
elightly elevated, to assure better visibllity. The roof
of his cabih is. transparent gnd movable, his seat 1s vaerti-.
cally adJuatéblq (fig. .6). Elevator and ailerons are wheel.
operated, ths rudder by a fpot pedal; lateral trimming bal-
ance 1s assiired by ‘atixiliary airfoll from the pllot's seat;
no stabllizer setting l1s necessary; the controls are mounted
on ball bearings. . The wireless operator sits aft and to the
right of the,pilot. Right back ‘6f.the pllot'is a seat for
the mechanic or a passenger.

Tha paasengqr cabdn has a capacity of 2.7 m3 and a
separate dbor. Rach' seat has a window and an arm rest. The
cabin is equipped with hot-air heating and a ventilating
system, Back of the, passenger -qabln 18 a baggage room. The
windows are of shatterproof glass and large enoungh to serve
as emergency exitse. .

The divided landing gear 1s retractable. The Faudi
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ehqck—abeorbe: gtrut 1s hinged to the front spar of the
wing, the supportiny: strut."bo.thel.ream:spar..,:The .axle
strut which absorbs all moments about the landing ‘goar
Joint elidee on a rail fastened at the rear epar.
A I A .

The landing gear 1s: eutWarilv'dremn .up in the wfnq by :
oll presfure. and cable, the wheel resting between the two
apars (fig. 7). Wheel briked‘are.used;:the .glze.of the
tires 18 900 By 200 mm (3543 ‘yy~7.87 !:-n.;.-)' The fairing ..
platee faptened td ‘the ‘whéels fénmia,perfect. atroamliining.
after retraction. The drag ofutho-lowerod landing gear is .,
not, abnormal, so that take-off-and: climb are.not meterialﬁy _
1mpaired. S tas e - '

.A mpchanical indicating'derioe, e pin connected with
the landing gear extends beyond the wing and indicates its
momentary setting. Red and grieem lighte- in. the cockpit in-
dicate. the extreme setting. "An acoustic signal, a Bosch
Klaxon, connected with the gas throttle sound a warning when
the .throttle 18 set to idling .and stops after the wheele
have been extended. e

The ‘tall skid, fitted uith spring and. oleo retracts .
with the landing gear.'"~ ;

The fuel supply of 430 1iters (113.6 gal. ) is carried
in two wing tanks which are equipped with a dump mechaniem,
A turn of the Jettison lever releases a"splral hose: through
which the whale suppli is drained within one minute..

The power plant conslsts of a 12-cylinder Bdl VI 6 O Z
engine without reductlon gear, developing 660 hp. at 1600
r.p.m. Figure 10 shows the engine ‘Performance ap.fnll
throttle againet varlous r.p.m. - The rotative epeed -depend s
?n the ?ttetnable maximum horitontai speed of the nirplane
fig. 8 ’ st R -

The teet point at the left 1s taken from a- DVL teet re-
port. It was uged because 1t Just hapvened 1o, 1le: on the.
curve given by the BMW¥ englne firm., The other:two points
correspond to the engine performanced timed at 1.600..and .1700

r.p.m. for the top speed flown of 362 km/b (2£4.% .m.n.h.)
and subgeguently 377 km/h (234.3 m.p.h.) (after the latest
. aerodynamic refinomenta - wing fillletp).. Fhs dashed: curve

shows the engine r.p m at throttle epeed# aaeo;ding to.the
formula L : L S -

Nv(;n) -
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Thd circles and spoedn repreéent ihbée ?101n with the'. air-
2 e without wing.fillets. .Figure 9. bhbﬁg fhibamme thfot-
8 curve plotted agelhst th? érlg!n&lly 6btaihad ana RP-

tainable speeds depehdent bh the englié ﬂerfo manco.

speed of 377 km/h. (234,3 m.p.h.) .was obtained. after the
filleta hed been fittqd. The . agshod 1ing’, shows; the" extent
of’ dependenoe of the flying speed of the finlshed He 70 on
~the engine: performance. Figtrb 10’ shows the horizontal
speed - to be only 'very littlie“ileésb with increoassd full load;
the same graph also 1llustratos the effect of the full load
on tho landing spoed and the great speed range.

Ag proved by the performance- tehts the He_ 70 is aerody—
namically excellent; still further éubstantial: speed in--
creases could be obtained, however, according to these
curves, by installing more powerful engines.

Specifically, the use of supercharged engines would
result in very considerable improvement. To illustrate:
with an engine of the same horsepower as the BMW VI, that
ig, 660 h but with a constant pressure height of 2000 m
(6560 ft f and 400 km/h (248.56 m,p.h.) for the He 70, it
would amount to more than 440 km/h (273.4 m.p.h.) at a con-
stant pressure height of 6000 m (16,400 ft.) (fig. 1l1). Un-
fortunately, we have no such engines in Germany. The per-
formances of our fastest airplanes could be still further
increased by reducing the unit englne welght, as seen from
the following comparison:

One hears so often that the useful loads of the Ameri-
can alrplanes are greater than ours. Look at table III.

The'.loa4d of the Northrop "Delta" is actually 280 kg
(617.3 1b.) greater, bdbut, this difference is readily ex-
Plalned when the engine weight is examined, The BMW.englne
welghs 275 kg (606.3 1bd more than the Wright-Cyclone, the
performance of the BMW¥ 1s 660 hp, at sea level, that of the
Wright-Cyclone 720 hp. at 7710 ft. 1In spite of that the
speed of the He 70 1s still 377 km/h (234.3 m.p.h.) as a
result of its aerodynamic qualities, against 338 km/h (210

m.p.h.) desplte 7710 ft, according to a report from the
menufacturer of the Northrop "Delta", Neither is the su-~
perior speed of the He 70 due to aerodynamic advantages of
the water-cooled BM¥ engine over the American air-cooled
engines. This 18 proved by the elaborate American experi-
ments as briefly reported in “Aviation Hngineering, May
1933, during the Langley Field Conference. An alr-cooled
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ongine with N.A.C.A. cowling was stated to have a drag of

. 823555 kg (49.7 1b.), a corresponding water-cooled engine
with exposed radiator, 21.95 kg (48.4 1b.) and & radiator
wit.h:ln the cowl, 23.20 kg, (51.1 1b.). .. ..

uJa*xThe ‘He 70 made 1ts first flight on December 1 1932,
=t the ‘tenth anniversary of - the Helnkel airplane company.
In the following spring, 1933, the He 70 established;,uith-
:out’ tha - fillets, the elght records glven 1in. table IV .

-;Iranelation by J. Vanler, . T
National Advisory Committee S i
for Aeronauticas. : el

1

Tae:



TABLE I

Data on High-Speed Airplanes

_ Full ¥ing ¥ing High

No.| Year Type load| X area | loading Speed speed Reaarks

G F 8/F fig.
zg__hp.__m‘____kalm_i_.kmln_n.[g.
1926 | Lockheed "Air-Express" 1735 | 410 |25.5 68.0 |258 | 19.0 -

1| 1929 n H i " L n 269 £l.6 |merod. refinements
1930 " n mo| om " n  l2g2 | 24,9 |NACA cowling
1530 | Lockheed "Vega® 1831} 420 (25.5 76.8 {275 |22.5 | » n

2 | 1931 " " 2143 " 84.0 |288 |25.8 | v n
1532 " n 3146|425 | ® 84.2 |288 |25.5 | * "

5 | 1980 | Lockheed "§irius" 2360 | 420 [24.6 95.8 |280 |=22.9 | ® n
1931 n " 2088| " |25.5 g1.8 |a80 |23.8 | * "

o | 1931 [ Zockneed "Orion® 2361 | 525 1)| 25.5 92.6 13459 | 25.6 | " " and re-
1932 " " u | on n " 1345 |35.6 |tract. land. gear
1530 | Jonsolidated "Fleetster 17" | 2406 | 5756 |29.12 8.7 {288 21.5 |NACA cowlling

5 | 1931 " " n no|ow n n 288 |21.5 | " "

1932 n " 17.4 | 2950| 600 |33.5 88.0 |304 [28.0 | ® "

6 | 1980 | Northrop "Alpha 1907 | 425 |27.4 69.5 {380 | 25.3 n
1931 n " 2134|420 | v 77.8 |272 | 22.5 u

7 | 1933 | Northrop "Delta" 3180 | 7208){ 33,7 | 94.4 |338%)| 25.53) » n

9 | 1933 | Junkers "Ju 60" 3100| 525 |35.0 88.6 {280 |26.1 |NACA cowling and

retr, lﬂndc gea.l'

10 | 1932 | Heinkel "He 70" 3350 660 |36.5 g9l.8 3774) 52.8 |retr. land. gear

1)500 bp. at 7000 £t. _ 2)y = 225 m.p.h. at 7000 £t. St 7700 £1.  4)g = 400 b,

kg x 2.20462 = 1b. of x 10.7639%sc. ft.

kg/m® x 0.204818 = 1b./sq. ft.

km x 0.63137 = mi.

‘v O'V'K

*Of WHPUBIOMOF TIwWOfuyoe]

%4

21
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TABLE II

- Welghts and Performances of the He 70

Neighta:

Structural weight, inclusive of
cabin equipment and radio 3340 kg (5158.8 1b.)-

Useful load, 350 kg (771.6 1b.)
of- fnel, and 7 passongers with

baggage 1010 kg (2226.7 11b.)
Total weight 3350 kg (7386.5 1b.)
Wing loading 91.7 kg/m® (18.78 1lb./sq.ft.)
Bngine:

BMW VI 6.0. 2, 660 hp. at 1600 7.pP.m.
Power loading 5.1 kg/hp-(11.09 1b.kp.)

Performgnce:
Maximum speed with G = 2900 kg

(3393.4 1b.) 377 km/h (234.3 mi./nr/)
Operatlng speed with G = 3325 kg

(7330.4 1b.) , 323 km/n (200.7 mi./nr.)
Landiung speed (no flaps) 104 km/n ( 64.6 mi./nr.)
Climbs to 1000 m (3280 ft.)(with

G = 5325 kg) in 3.4 min,
Rate of climb with ¥ = 1.1 kg/m3

(0.0539 1b./cu. ft.) 4.6 m/s (15.1 ft./sec.)
Service ceiling 5700 m (18,700 ft.)

Cruising radius with 360 kg
(?71.6 1b.) fuel 9256 km (674.8 mi.)
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TABLE III
_ Comparison of "He 70" with Northrop "Delta"
Heinkel "He 70"|Northrop "Delta"
Full load 3360 kg 3180 kg
Structural weight including
cablin equipment and radlo 2310 kg 1860 kg
Useful load 1040 kz 1320 kg
EBngine BMW VI 6.0 Z Wright Cyclone
Sr. 1820 F-3
¥eilg ht 720 kg 445 kg
Performance 660 hp 720 hp
(at sea level) (at 2350 m)
Speed 377 km/h 338 km/h
(at sea level) (at 2350 m)
TABLE IV
Bight Records
¥o. Date Distance|{Useful load|Speed
km kg km/h
1 darch 22, 1933 1000 0 347.56
2 n 24, 0 2000 o) 346.3
3 " 22, ¢ 1000 500 347.6
4 Aprill 28, * 100 500 357.4
b " " n 100 1000 367.4
6 March 14, " 500 * 0 348.9
7 " L n 500 500 348,9
8 April 28, " 500 1000 3566.3
Maximum speed aftor fitting wing
fillets 377
kg X 2.20462 = 1b. m X 3.28083 = ft, km X 0,62137 = mi.
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Figure 6,- Pilot's cockoit.
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